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1.1. Angiogenesis-related kinase inhibitors
The synthesis of small molecule libraries on solid sup-
port remains a popular methodology for the discovery
of new biologically active compounds. The choice of the
underlying framework in the individual library members
is vital to the success of this approach. If the chosen
template is biologically precedented, one could expect a
relatively high hit rate in biochemical and cell biological
assays. Indoles represent one of the most relevant
molecular frameworks. The plethora of indole-based
biologically active natural products and indole-derived
drugs presents a large range of biological activity.
Consequently, the synthesis of indole-based compound
libraries has received much attention from the scientiﬁc
community, and in particular for drug development.
Among the biologically active indole derivatives, indo-
methacin (i) belongs to the non-steroidal anti-inﬂam-
matory (NSAIDs) class of drugs used in the treatment of
pain and arthritis. It has also been demonstrated that
indomethacin inhibits the formation of new blood ves-
sels from pre-existing ones (angiogenesis) through direct
eﬀects on endothelial cells mediated by mitogen-acti-
vated protein (MAP) kinase signalling pathway. A
library of 197 indomethacin derivatives was synthesised
as singletons on polystyrene aldehyde resin and the
compounds ability to inhibit receptor tyrosine kinases
involved in angiogenesis has been investigated.1
Aberrant angiogenesis is considered to be a key step in
tumour growth, spread and metastasis. Vascular devel-
opment depends on endothelium-speciﬁc receptor tyro-
sine kinases, in particular the vascular endothelial
growth factor receptors 1-3 (VEGFR1-3) and the Tie-2
receptor. Accordingly, the library compounds wereE-mail: nick_terrett@cambridge.pﬁzer.com
doi:10.1016/j.comche.2004.06.001assayed as possible inhibitors of VEGFR-1, VEGFR-3,
Tie-2 and ﬁbroblast growth factor receptor 1 (FGFR-1).
Of those compounds screened, a number of low micro-
molar inhibitors were discovered, with (ii) being one of
the most potent with an IC50 of 9 lM against VEGFR-
2, an IC50 of 6 lM against VEGFR-3, and an IC50 of 4
lM against Tie-2. Although no conclusive link between
the angiogenesis properties of indomethacin and inhi-
bition of angiogenesis-related receptor tyrosine kinases
was proven, the ﬁnding that closely related analogues of
indanomycin are active inhibitors of these kinases sug-










(ii)(i)1.2. Follicle stimulating hormone receptor
The split-pool strategy for the preparation of large
libraries of compounds allows rapid access to com-
pounds but suﬀers from the disadvantage of having to
deconvolute active mixtures. Encoding of combinatorial
libraries aﬀords one solution to this problem for solid-
phase split-pool libraries. In this manner, a thiazolidi-
none library compatible with an encoding strategy has
previously been constructed.2 From this set, a number of
hits typiﬁed by (iii) were discovered which possessed
agonist activity against follicle stimulating hormone
22 N. K. Terrett / Combinatorial Chemistry - An Online Journal 6 (2004) 21–24(FSH), by virtue of their ability to stimulate a reported
cell line expressing the FSH receptor.
The assembly and screening of a further encoded thi-
azolidinone library has been recently undertaken.3 A
library of 42,875 compounds was synthesised on solid
phase in mixtures of 1225. These mixtures were tested
for agonist activity against FSH. Two active mixtures
were identiﬁed which, following deconvolution in two
stages via a ‘tiered release’, allowing deconvolution and
identiﬁcation of all compounds, gave several actives.
These were used as the basis for a further round of
optimisation which resulted in compound (iv) which
























(iv)2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The ﬁrst solid phase synthesis of chiral a-hydrazinoacids
has been reported. This synthesis was achieved by the
preparation of solid supported-N-alkyloxycarbonyl-
aminophthalimides used as acidic partners in the Mits-
unobu protocol involving a-hydroxyesters.4
An eﬃcient and stereoselective procedure for a rapid
access to diverse trans 3-alkyl-b-lactams by solid-phase
methodology has been described.52.2. Solution-phase synthesis
New ﬂuorous supports have been synthesized and ﬂu-
orous chemistry has been used to prepare a peptide
having a C-terminal carboxylic acid group. A bioactive
peptide, Leu-enkephalin, was easily synthesized using an
Fmoc-strategy based on this ﬂuorous chemistry.6
Solution-phase parallel synthesis involving reactions of
Baylis-Hillman products of 3-substituted-5-isoxazole-carbaldehydes with nucleophiles and their in vivo anti-
thrombotic evaluations have been described along with
the results of in vitro platelet aggregation inhibition
assay.72.3. Scaﬀolds for combinatorial libraries
No papers this month.2.4. Solid-phase supported reagents
The synthesis of a polymer-supported Mukaiyama
reagent has been described. This reagent proved to be
eﬀective for the formation of carbodiimides through the
dehydration of thioureas and for a one-pot guanylation
of primary amines.8
Based on a new anchoring strategy, a polymer-sup-
ported chiral oxazolidinone has been prepared starting
from (2R,3S)-3-amino-2-hydroxy-4-phenylbutanoic acid
and Wang resin. Solid-phase asymmetric alkylation on
this resin proceeded in high diastereoselectivity compa-
rable to that of conventional solution-phase model
experiments.9
A peptide based ligand system has been synthesized on
six diﬀerent supports and then examined for the ability
of its palladium complex to catalyze the addition of
dimethylmalonate to 3-acetoxycyclopentene in six dif-
ferent solvents.10
By the combined use of solid-supported reactivity-
opposing reagents, speciﬁcally both basic and acidic
resins, sequential reactions consisting of glycosyl tri-
chloroacetimidate formation and glycosylation have
been eﬀected in a one-pot operation starting from 1-O-
unprotected sugars.11
The eﬃcient heterogeneous Heck reaction of a series of
aryl iodides with acrylates, styrenes and acrylic acid, has
been achieved by a new solid phase networked and
supramolecular palladium catalyst, PdAS-V. PdAS-V
was successfully recycled ﬁve times without any decrease
in its activity, and showed good stability in toluene and
water.122.5. Novel resins, linkers and techniques
A new protocol has been described for the challenging
diﬀerentiation of the position 20 and 40 of L-iduronyl
moieties located at the nonreducing end of various
disaccharide building blocks. L-Iduronyl moieties pro-
tected by a 40-O-p-methoxybenzyl group were obtained
regioselectively and eﬃciently and have potential use in
combinatorial chemistry.13
Racemisation in stepwise solid-phase peptide synthesis
at elevated temperatures (SPPS-ET), a high-speed
approach in which peptide elongation occurs at 55–75
C, has been assessed.14
N. K. Terrett / Combinatorial Chemistry - An Online Journal 6 (2004) 21–24 232.6. Library applications
A strategy incorporating predictive modelling and par-
allel chemistry has led to the identiﬁcation of two new
structural motifs with potent sodium channel blocking
and favourable in vitro eADME proﬁles.15
Using a small compound library, DNA binding ligands
with potent antimicrobial activity against Gram-positive
bacteria have been further optimised with variation of
the internal aromatic amino acids.16
A focused library of novel, sulphated glycoconjugates
has been synthesised by using carbohydrate-derived
blocks in the four-component Ugi condensation. The
aﬃnities of these heparin sulphate (HS) mimetics for the
HS-binding ﬁbroblast growth factors FGF-1 and FGF-
2 were measured via a surface plasmon resonance
solution aﬃnity assay.17
A parallel library of non-guanidine N1-activated C4-
carboxy azetidinone tryptase inhibitors has been pre-
pared by solid-phase methodology to quickly assess the
SAR, leading to the discovery of potent inhibitors with
improved speciﬁcity.18
A robust methodology for generating peptides with
authentic C termini has been used to generate and screen
a human peptide library of 6223 C termini with the
syntrophin PDZ domain. Furthermore, using the same
library, new peptide ligands derived from membrane
proteins and receptors have been found for the ERBIN
PDZ domain.19References
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